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87M71 and 90Me32 
4908 Ex 
R. Belford, G .  Riethmuller, D. Tennant, 
D. McGinniss, S. McKeague 
A I M S  A N D  BACKGROUND 
Earlier work on wheat  grown a t  narrow (9 cm) row spacings has shown a yield advantage o f  between 5-10% 
compared to conventional (18 cm) rows. Yield advantages may arise from: 
1) improved light interception 
2) reduced evaporative loss o f  soil moisture 
3) lower inter-plant competition 
Work  in 1989 (see 1989 Experimental Summaries) showed only small yield differences between wheat crops 
grown a t  different row spacings. In addition, loss o f  soil moisture by  evaporation from under the crop was not 
affected by  row spacing - approximately 50% o f  total water use was lost by evaporation, irrespective o f  treatment 
on  two soil types. 
In 1990, the final year o f  funding for the project by SWIRC, two trials were carried out  to  look a t  1) the interaction 
between row spacing and stubble retention in a red brown earth (a repeat o f  trial 87M71), and  2)  the interaction 
between row spacing and variety. Both trials were a t  Merredin, and both were sown with the Machinery Unit's 
row-spacing combine. 
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1. EFFECT OF ROW SPACING AND STUBBLE RETENTION ON YIELD OF WHEAT (87M71) 
INTRODUCTION 
Treatments, site management and results from 1987, 1988 and 1989 have been described in previous experimental 
summaries. Four row spacings (9, 18, 27 and 36 cm) are compared in either burnt or stubble retained plots, on a 
red brown earth on the Merredin Research Station. There are six replicates laid out in a randomised block design. 
METHODS 
Stubble from the previous crop of Kuhn wheat was mown to give a standing stubble height of 20 - 30 cm, or burnt. Kuhn wheat was direct drilled on 18 May with super. Crop samples (2 * 0.5 m2) were taken every three 
weeks after emergence to determine dry matter production, crop development, and leaf area index. Hand 
harvests of 2 * 1 m2 per plot were taken for yield and yield components on 13 November; a machine harvest 
was taken on 30 November. Soil moisture content was measured regularly with a neutron moisture probe to 
determine crop water use. Only yield data are presented here. 
RESULTS 
1. Rainfall 
Annual and growing season (May - October) rainfall is shown in Table 1. Summer rainfall and annual rainfall in 1990 were above the long term average, but growing season rainfall was lower than the average. 
Table 1: Long term and 1990 rainfall (mm) at Merredin 




Jan 11.4 83.6 
Feb 14.8 16.0 
Mar 21.4 38.0 
Apr 21.8 35.0 
May 37.6 7.0 
June 49.8 35.4 
July 46.7 47.8 
Aug 36.3 22.6 
Sept 22.1 26.6 
Oct 16.9 26.3 
Nov 14.6 0.0 
Dec 13.1 2.2 
Growing Season 209.4 165.7 




March Sprayseed 0.75 1/ha 
18 May Trial sown - Kuhn 62 Kg/ha, Super 61 Kg/ha 
1 July Puma 2 1/ha 
26 July Puma 1 1/ha, Hoegrass 1.5 1/ha 
9 Aug Bromoxynil and MCPA 1 1/ha 
27 Sept Anthesis 
13 Nov Hand harvest 
30 Nov Machine harvest 
3. Establishment 
The crop was sown into a drying seedbed. The short stubble did not cause problems when the crop was direct 
drilled, and uniformity of  establishment was affected only by uneven distribution of moisture in the seedbed. Like 
many crops in 1990, deeper sown plants emerged quickly, whilst those placed closer to the soil surface did not 
germinate and emerge until the next rain, up to three weeks later. Mean sowing depth was 46 mm, 92% of sown 
seeds emerged, and final population was 95 plants/m2 on all treatments. 
4. Yields and yield components 
Yields where stubble was burnt were significantly higher than where stubble was retained (Table 2). The effect of 
row spacing on yield was not significant, although there was a trend towards higher yields as row spacing increased 
in the abscence of stubble. With stubble retained, yields for the 9 cm spacing were also lower than for the other 
spacings. 
Table 2. Machine harvested yields, wheat cv. Kuhn, Merredin 1990 
Treatment Grain yield, t/ha 
Burnt 9 cm 1.71 
18 cm 1.77 
27 cm 1.80 
36 cm 1.85 
Mean 1.78 
Stubble 9 cm 1.45 
18 cm 1.70 
27 cm 1.60 
36 cm 1.62 
Mean 1.59 
SED: stubble 0.035* 
row spacing 0.062 
stub*row sp 0.080 
* denotes significant difference at P = 0.05 
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Yield and yield components derived from the hand harvest samples are shown in Table 3. With the smaller sample, 
there are few significant differences between treatments, but the trends shown in the machine harvest are 
confirmed. Grain and straw yields were higher after burning than where stubble was retained, with this increase 
associated with increases in grains/ear, and 1000 grain weights. This suggests better moisture availability in the 
burnt plots at the later stages of growth; however, water use data has not yet been analysed to confirm this. There 
were no effects of row spacing on yield or yield components in the burnt plots, but where stubble was retained, 
grain and straw yields increased with increasing row spacing. There were no consistent changes in yield 
components to account for this. 















9 cm 202 176 157 34.5 39.5 
18 cm 180 168 154 30.3 39.7 
27 cm 200 181 166 30.4 39.4 
36 cm 191 177 155 30.8 39.8 
Mean 193 176 158 31.5 39.6 
Stubble: 
9 cm 161 138 151 26.9 39.3 
18 cm 172 159 161 25.7 39.6 
27 cm 176 166 146 29.3 39.2 
36 cm 206 208 182 31.7 38.4 
Mean 182 165 160 28.6 38.5 
SED: 
stubble 7.2 6.8 10.3 0.96 0.68 
row spacing 10.5 6.7** 6.8 1.69 1.05 
stub*row 15.1 10.8* 12.7** 2.32 1.42 
* ** denote significant differences at P = 0.05 and P = 0.01, respectively. 
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2. EFFECT OF ROW SPACING AND VARIETY ON THE YIELD OF WHEAT (90 Me 32) 
INTRODUCTION 
This trial was carried out on the duplex soil site at Crooks (see 1989 Experimental Summary); in 1990, the wheat 
crop was sown after lupins, and aimed to look at the interaction between row spacing and variety of wheat. 
Varieties which differ in their canopy characteristics might be expected to differ in the rate at which they develop 
ground cover, and might therefore influence the partitioning of ET between soil evaporation and crop 
transpiration. The varieties Kuhn (low tillering, small leaf area) and Aroona (higher tillering, larger leaf area) 
were compared at row spacings of 9, 18 and 36 cm. 
METHODS 
These were similar to those used in the trial at Merredin Research Station, except that the site was cultivated prior 
to sowing. Phoenix harrows were trailed behind the combine at seeding. Plant sampling, harvest and soil moisture 
measurements followed the same pattern as on the Merredin site. 
1. Agronomy 
R a g  Operation 
March Sprayseed 0.75 1/ha, and 1.5 1/ha 
21 May Trial sown after cultivation, Kuhn and Aroona wheat at 62 
Kg/ha, with62 Kg/ha Agras 
26 June Hoegrass 1.5 1/ha, Buctral 1 I/ha 
17 Sept Anthesis 
5 Nov Hand harvest 
30 Nov Machine harvest 
2. Establishment 
Seedbed moisture was more evenly distributed than on the red brown earth, and emergence was more uniform. 
Mean depth of sowing was 45 mm, 98% of sown seeds emerged, and final plant population for both varieties was 
125 plants/m2. The phoenix harrows had the effect of  "broadening" the rows; hence the 9 cm rows were difficult to 
distinguish, and the crop looked as though it had been broadcast. 
3. Crop growth and development 
Kuhn and Aroona showed different growth patterns, with Kuhn producing fewer tillers and a smaller leaf area; 
however, both varieties had the same dry matter production and the same degree of ground cover (Table 4). For 
both varieties, the crop in the narrow rows looked less vigorous than the crop in the 18 and 36 cm rows throughout 
the season. There is no explanation for this. 
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Table 4. Comparison of wheat cvs. Kuhn and Aroona, Crooks, Menedin, 1990 
Date Parameter Kuhn Aroona 
31 July tillers/plant 2.64 3.72 
% ground cover 43 42 
DM g/m2 71.6 65.1 
20 August tillers/plant 2.06 3.19 
DM g/m2 185.4 185.3 
leaf area index 2.30 2.75 
# MS leaves 8.4 8.8 
4. Yields and yield components 
Machine harvested grain yields showed no difference between varieties, or row spacing across varieties, but a 
significant row spacing * variety interaction (Table 5). This is probably a consequence of the unexplained low 
yield of  Kuhn sown in 9 cm rows. Aroona showed little difference between yields at 9 and 18 cm, but a larger 
decline from 18 to 36 cm. Kuhn shows a marked maximum yield at 18 cm. Examination of the water use data 
may help to explain this, and the low vigour of the crop in the 9 cm row spacing treatment during the season. 
Table 5. Machine harvested yields of wheat cvs. Kuhn and Aroona at different row spacings; Crooks, Merredin, 
1990 
Treatment Grain yield t/ha 
Kuhn: 9 cm 1.88 
18 cm 2.64 
36 cm 2.30 
Mean 2.27 
Aroona: 9 cm 2.49 
18 cm 2.43 
36 cm 2.07 
Mean 2.33 
SED: variety 0.169 
row spacing 0.153 
var * row spacing 0.230 ** 
** denotes significant difference at P = 0.05 
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Analysis of yield components from the smaller, hand harvested samples confirmed that although the two varieties 
had similar yields, Kuhn had significantly fewer heads, each carrying significantly more grains than Aroona 
(Table 6). There were no differences in 1000 grain weight. On these samples, there were also no significant effects 
of  row spacing, or row spacing * variety interaction on yield. Grain yields showed a less pronounced change with 
change in row spacing than for the machine harvested samples. 
Table 6. Hand harvested yields and yield components of wheat cvs Kuhn and Aroona in relation to row spacing: 
Crooks, Merredin, 1990 
Treatment Grain Straw Heads Grains 1000 
yield yield /m2 /head grain 
g/m2 g,/m2 wt(g) 
Kuhn: 
9 cm 246 229 235 34.4 36.0 
18 cm 254 273 253 28.0 37.4 
36 cm 268 259 259 31.8 36.5 
Mean 256 250 242 31.8 37.0 
Aroona: 
9 cm 220 262 324 21.2 40.0 
18 cm 227 257 308 23.0 37.5 
36 cm 206 226 281 21.1 38.4 
Mean 218 248 305 21.8 39.0 
SED: 
variety 16.0 15.0 12.8* 0.97** 1.36 
row sp. 17.4 22.4 25.3 1.29 0.77 
var*row sp 25.4 30.0 30.4 2.12 1.65 
*,** denote significant differences at P = 0.05 and P = 0.01 respectively. 
DISCUSSION - 87M71 AND 90Me32 
In these trials, there were no clear or consistent effects of row spacing on crop yield; however, relative yields 
averaged across both trials show the highest yields at 18 cm spacing (107%), followed by 27 cm (101%), 36 cm 
(99%), and 9 cm (94%). The poor yields from the 9 cm rows in 1990, particularly for Kuhn on the Crooks site, are 
difficult to explain without examination of the water use data. However, they are consistent with the lower vigour 
of the crop during the season. The Merredin trials have shown that provided stubble is cut short, and in short 
lengths, there are no problems direct drilling with a tined machine into stubble levels of up to 3 t/ha. 
However, on the basis of the trials at Merredin from 1987 - 1990, and at Crooks from 1989 - 1990, there is little 
evidence for higher yields of  wheat from reduced row spacings. The contrast between these results and those 
obtained in earlier trials by Burch and Perry could be related to: 
1. use of Gamenya in the earlier trials, which may have a different canopy structure compared to the 
modern, higher yielding varieties. 
2. a bias towards higher yields in narrow rows in the earlier trials by a) topdressing fertilizer, which 
would have given a higher effective rate per plant for the narrow rows, and b) using narrow plots with wide, bare 
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areas between plots for the narrow row spacings. In the more recent trials, fertilizer has been drilled with the seed, 
and the interplot spaces seeded separately to eliminate bare ground. 
Future work on row spacing should consider lupins, and different environments - the theoretical advantages of 
higher yields for narrow row spacing in cereals may show up in the higher rainfall and higher yielding parts of the 
wheatbelt. 
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